Improving community capacity for influencing actions on the determinants of health is an immediate outcome of many Public Health Agency of Canada-funding community-based programs. Despite the importance of this outcome, it has been difficult to measure and describe the contribution of funding programs to improving community capacity. This paper reports on a study conducted to develop and establish the psychometric properties of scales that measure community capacity to address health issues in the context of federally funded communitybased programs. A literature review and national think tank with 21 experts informed the development of the first draft of the scales that outlined nine key domains of community capacity. Two focus groups with community practitioners provided information on the face and content validity and general usability of this draft instrument. The revised instrument was sent for pilot testing to 114 community organizations. Qualitative and quantitative analyses were performed to assess the validity, reliability and usability of the instrument. Twenty-nine organizations returned a completed instrument (25% response rate). Principal Component Analysis confirmed scale unidimensionality for eight multi-item scales: all of the component loadings were considered good with all scales loading between 0.60 and 0.92. Scale internal consistency was also considered high with alphas between 0.72 and 0.86 for six of these eight scales. Spearman's correlations were significant for the remaining two multiitem scales (composed of two items each), indicating that the two items for each scale were significantly correlated to each other. One scale could not be analyzed quantitatively, as it contained only a single item. Triangulation of qualitative and quantitative results found consistency in interpretations of scale response sets. Feedback on the instrument indicated interest in using it for project planning and evaluation. Psychometric analyses and triangulation provided evidence of the construct validity and reliability of the instrument. The final instrument covers 9 domains and has a total of 26 items, each with a fourpoint rating scale and a section for qualitative contextual comments. The instrument provides quantitative and qualitative information on community capacity within the context and scope of community-based funding programs.
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INTRODUCTION
Building community capacity can influence community health, the sustainability of community initiatives and communities' abilities to development, leadership, health promotion practice, knowledge transfer and research, and health literacy', as a required action for implementing proven health promotion strategies (World Health Organization, 2005, p. 1) . The Public Health Agency of Canada (PHAC) provides project funding and support in program areas, including diabetes, hepatitis C and HIV/ AIDS, to enable community groups to take action on the determinants of health to ultimately improve individual and community wellbeing. Capacity building has emerged as a key strategy for enabling communities to address priority health issues across many PHAC-funding programs. However, community capacity has proven difficult to measure (Ebbesen et al., 2004) . With calls coming from within the government to evaluate the effectiveness of community-based funding programs (Auditor General of Canada, 2001 ) and requests from funded organizations (Jamieson and Simces, 2002) for instruments that help them track this elusive but important work, it became apparent that an instrument designed to measure capacity and the results of capacity building suitable to the PHAC context was needed. Specifically, PHAC needed to look at collective results (not to compare individual projects to each other but to examine the combined results of projects). Projects required a method to track their progress. The development of an instrument was believed to have the potential to meet both needs. The purpose of this study was to develop valid and reliable scales to track changes in community capacity to address health issues throughout the course of funded projects. This paper documents the processes used to develop one such instrument.
METHODS
A six-step process was used to develop the community capacity scales. A similar process was used by several of the authors of the current paper in the development and validation of individual and organizational level scales to measure capacity for health promotion within health organizations Anderson et al., 2005; Barrett et al., 2005; Plotnikoff et al., 2005) . These steps will be described in what follows and include reviewing the literature for existing measures; hosting a national think tank, drafting an instrument, focus-testing the draft instrument, pilot-testing an experimental version of the instrument and using the data from the pilot test to assess the psychometric properties of the instrument. The Health Canada Research Ethics Review Board granted ethical approval.
Instrument development
Literature review A literature review was conducted to explore how community capacity has been defined and measured and to identify validated community capacity measurement instruments. The following search terms were used: measurement, community empowerment, social capital, instrument and community capacity, in SilverPlatter databases (Ageline, CAB Health, CINAHL, Current Contents, Econlit, ERIC, IPA, Medline, PAIS, PsycInfo) and in gray literature.
We reviewed definitions of community capacity. Some authors treat community capacity as a generic attribute or generalized orientation (Hawe et al., 1997; Bowen et al., 2000; Veazie et al., 2001; Gibbon et al., 2002; Labonte et al., 2002) . Others argue that it is only appropriate to assess capacity in relation to a specific object or objective of change; that is, 'capacity for what'. 'It is critical that community capacity assessment work not be undertaken in the abstract, but rather through a participatory process involving community stakeholders and a linking of capacity assessment with ongoing community transformation work' (Bopp and Bopp, 2004) . Markey and Vodden (Markey and Vodden, 2000) and Cheers et al. (Cheers et al., 2005 ) also look at capacity for specific purposes, such as community economic development.
Capacity building is observed in the development of a set of assets and attributes that enable a community to take action (Jackson et al., 1999; Bopp et al., 2000; Thompson et al., 2000; New South Wales Health Department, 2001; Labonte and Laverack, 2001a; Labonte and Laverack 2001b; Gibbon et al., 2002) . Casswell (Casswell, 2001 ) explicitly distinguishes two approaches, which she terms community development and community action. In the former, capacity building could be an end in itself. Deliberate effort can be invested in a 'parallel track', with one track representing the goal of capacity building, and the other goal being that of tangible community improvement (see also Hawe et al., 1998; Labonte et al., 2002) . In this way, community capacity building can serve as a proxy for longer term outcomes that often cannot be measured within projects' immediate funded period (Easterling et al., 1998; Smith et al., 2001; Burdine et al., 2003) . In the community action approach, the achievement of a specific change is intended and capacity building is a by-product of successful (or even unsuccessful) collaborative efforts around this particular issue (Brownson et al., 1996 , as cited in Labonte et al., 2002) . For some, it is always both means and end (Laverack, 2005) .
The following health-oriented definition of community capacity building was selected for its relevance to the context of this research project: 'an approach to the development of sustainable skills, organizational structures, resources and commitment to health improvement in health and other sectors, to prolong and multiply health gains many times over' (New South Wales Health Department, 2001 ).
Many writers define community capacity in part through a list of elements or domains (Easterling et al., 1998; Goodman et al., 1998; Bopp et al., 2000; Chaskin, 2001; Laverack, 2001; New South Wales Health Department, 2001 ). The literature review revealed substantial overlap regarding the nature of these domains, and there is no evidence to date that any single conceptualization is demonstrably superior to the others (Labonte and Laverack, 2001a) . Nine domains were identified by the research team as being important in the context of PHACfunding programs; that is, they were areas in which local efforts could conceivably have an observable and measurable impact within a relatively short time frame. These domains include participation; leadership; community structures; asking why; resource mobilization; links with others; role of external supports; skills, knowledge and learning; sense of community. On the basis of the literature, a representative list of potential indicators for each of the nine domains was developed (e.g. 30 possible indicators were listed for the domain 'links with others').
Within the literature, a total of seven instruments were found that could be accessed in their entirety and reviewed (Aspen Institute, 1996; Alberta Heart Health Project, 1999; Jackson et al., 1999; Bopp et al., 2000; Hawe et al., 2000; Thompson et al., 2000; Bush et al., 2002; Gibbon et al., 2002) . Of these instruments, only four were established as valid and reliable (Hawe et al., 2000; Thompson et al., 2000; Chaskin, 2001; Laverack, 2001) . None were designed specifically for the context of community-based funding programs of interest to this study. For example, none of the instruments collected project-level data that could be analyzed both quantitatively (using statistical analyses) and qualitatively on the basis of a consistent set of indicators.
National think tank A group of 21 people from across Canada attended the think tank in January 2003. The research team selected invitees on the basis of recognized expertise and experience in the measurement of community capacity and involvement in one of the following sectors: academia (n ¼ 7), community (n ¼ 7) or PHAC (n ¼ 7). Think tank participants reviewed the domains and indicators identified in the literature and concluded that all nine domains were relevant for measurement in the context of PHAC's community-based programs. Participants identified indicators for each of the nine domains on the basis of the longer lists mentioned earlier, thus contributing to the content validity of the ensuing instrument (Streiner and Norman, 2003) . Participants also provided recommendations on the instrument design.
Instrument drafting
The research team designed a draft instrument that was divided into nine domains. Each domain had a number of indicator items (range 1-4, with a total of 26 items). Each item had four response options ( just started, on the road, nearly there, we're there) and opportunity for the project to add contextual descriptive information. The contextual descriptive information provided allowed for an elaboration on why the response option was chosen and on the unique conditions in which the project was operating. For each domain, two additional items were included: an overall rating of the project's progress within the domain (using the same response set) and an open-ended question to capture information on areas the project would like to strengthen. The draft instrument thus had a total of 44 questions. To establish face validity, this draft was sent to all think tank participants for review. Minor revisions to question wording were made to the instrument on the basis of this review.
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Focus testing Two 3-h focus groups were held in February 2003, with a total of nine health promotion and community development practitioners residing in Edmonton, Alberta, who were reflective of the intended end-user population. Participants reviewed the instrument instructions, questions and formatting while responding to a series of questions designed to ensure that the instrument and instructions were free of ambiguities; to obtain comments on how to improve the instrument to make it user-friendly and relevant and to further establish and verify face and content validity. Minor revisions were made to the instructions and questions on the basis of the feedback from focus group participants.
Pilot testing
The revised instrument was sent to the key contact person in 114 PHAC-funded projects in the Alberta/NWT, Manitoba/Saskatchewan and Atlantic Regions for pilot testing. Projects were included if they were receiving community-based population health promotion-related funding in 2003. Completion of the instrument was voluntary. Four questions were added to the end of the instrument for the pilot phase that assessed respondents' (1) experience in completing the instrument, (2) suggestions for improving the instrument, (3) suggestions for making it available to projects and (4) views on how the instrument fits with their project planning and evaluation currently underway. Although the instrument was considered to be valuable for use in a project group setting, most of the instruments returned for analysis were filled out by one person, as other project stakeholders were busy with year-end reporting and other wrap-up activities. Of the 114 community-funded projects mentioned earlier, 29 returned the completed tool.
Data analysis
Quantitative data were analyzed using Statistical Package for Social Sciences version 11.0 (SPSS). The Kaiser Meyer Olkin test of sampling adequacy and Bartlett's test of sphericity determined that the sample and correlation matrix were satisfactory for factor analysis. Principal Component Analysis (PCA), an examination of the interrelationships among variables to determine which variables go together as unified concepts (Tabachnick and Fidell, 1996) , was used to assess the construct validity of eight scales. Cronbach's Alpha was used to assess internal consistency of items within scales (reliability) comprising three or more items. For scales with two items only, Spearman's correlation was performed to establish the strength of the relationship between the two items. Thus, PCA was used to assess the unidimensionality of each scale, and Spearman's correlation or Cronbach's Alpha was employed to assess how strongly items on scales were grouped together. The last scale, a sense of community, had one item only and could not be assessed quantitatively. Qualitative data were analyzed using content analysis to assess whether the contextual descriptive information provided by projects for each item related consistently to the selected response option. Content analysis was also used to assess feedback on the instrument overall.
We recognized that the validity of performing factor analysis on such a small sample is opposed to certain statistical rules such as the rule that requires a ratio of four subjects per item. With this in mind, we emphasize the exploratory nature of these analyses. In response to the small sample size, we decided to examine the unidimensionality of each scale reducing the limits and influence of the sample size on analysis, an approach successfully adopted by some of the authors in other psychometric papers Anderson et al., 2005; Barrett et al., 2005; Plotnikoff et al., 2005) .
RESULTS
A total of 29 project sites returned a completed instrument in the pilot-testing phase (25% response rate). Descriptive statistics for each of the nine scales, including the number of items per scale, mean scale scores and standard deviations, item factor loading range, percent of variance accounted for by each scale and the scale alpha, are presented in Table 1 . PCA confirmed scale unidimensionality for each of the eight multi-item scales; all of the component loadings were considered good, with all scales loading between 0.60 and 0.92. Scale internal consistency was also considered high with alphas between 0.72 and 0.86 for each of the scales with three or four items. Spearman's correlations were significant at the p 0.05 level Measuring community capacity 303 for both of the two-item scales, indicating that the two items for each scale were significantly correlated to each other. The sense of community scale comprised one item only and therefore did not undergo any psychometric testing. Triangulation of qualitative data and the selected response option for each item found consistency in interpretations of the scale response sets. Qualitative responses to each domain's item on the overall rating for progress made to date within the domain often repeated information provided on individual items. Thus, the research team determined that the overall rating items should be removed from each domain in future versions of the instrument, reducing the total number of items by nine and consequently reducing respondent burden.
The qualitative data on projects' experiences with instrument completion revealed several ways in which participants thought the userfriendliness of the instrument could be improved. Suggestions included reducing the length of the instrument and increasing the precision of the wording of definitions for domains and items. Qualitative feedback on the instrument indicated considerable interest in using it for project planning and evaluation. A number of respondents recommended that the instrument be applied in a group setting to generate group discussion and consensus on what stage a project is at in developing community capacity. This suggestion is consistent with the intent of the instrument. However, sufficient time must be set aside to organize the group for this purpose. Respondents' recommendations on how the instrument should be used included using the instrument at various stages (i.e. project planning, implementation and evaluation stages) of a project, as an evaluation instrument, and using it as a guide to build capacity by helping to identify project strengths and weaknesses.
Perhaps most importantly, the instrument appeared to have value in project development for community practitioners. Some may question the value to communities of employing formal and standard instruments or mechanisms to assess change, arguing that it imposes onerous and irrelevant burden. In contrast, our projects endorsed such work, as illustrated in the following comments: † [The instrument] was helpful in helping us to reflect on the project and clarify our next steps. Yet it can be difficult to justify investment in community capacity-building strategies when measuring community capacity building itself or the outcomes of this investment can be inconsistent and challenging. Prior to this study, PHAC lacked any instrument that could be appropriately used by funded projects to assess their efforts to build community capacity. As a result of this study, a valid and reliable instrument has been developed for this purpose. The final instrument covers 9 domains using 26 items, each with a four-point rating scale. Each item has a section for qualitative contextual information. The instrument is available at http:// www.phac-aspc.gc.ca/canada/regions/ab-nwt/ download.html. There were some limitations in the process of developing the instrument. As a result of time and resource constraints ( pilot testing occurred at the end of the fiscal year, which is a particularly busy time for project participants), the pilot test instrument was completed by individuals instead of groups of individuals or committees involved in projects. Pilot-testing the instrument in a group setting might have provided greater insight into how the instrument instructions could have been revised to be more effective for the group experience. Further testing in a group setting is recommended. Psychometric testing of the Sense of Community domain was not possible, as it contained one item. Further research on appropriate items for this domain is required; one option is to collect and analyze qualitative results from future projects to determine commonalities and develop additional items. Finally, the sample size for conducting factor analysis was smaller than recommended. Hence, research on a larger sample of community organizations is recommended to allow for additional confirmatory factor analytical work required to further establish construct validity of the measures. A test-re-test research design should be undertaken to assess instrument stability.
Potential uses of the instrument are many. Within the PHAC context, it is being used as a means to track progress in building community capacity and as a teaching tool to introduce the concepts and measurement of community capacity. The ability to quantify projects' work to build community capacity while also capturing important contextual information through qualitative data addresses the need for measurable results while remaining sensitive to local realities. The tool may also help both project stakeholders and PHAC better respond to community needs and build upon existing community capacities. Instrument users in community settings have indicated that the instrument is useful for project planning and evaluation at various stages. Projects using the instrument in a group setting may benefit from engaging stakeholders in a dialogue about what is going on within the project. The instrument could be adapted for other contexts where health promotion and disease prevention are being undertaken. To date, it has been used for educational purposes in workshops and university courses, and it has been adapted for assessing community capacity in the context of community economic development.
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